RNAi-mediated suppression of constitutive pulmonary gene expression by small interfering RNA in mice.
The ability of synthetic small interfering RNA (siRNA) to silence gene expression makes it a useful tool in biomedical research. However, effective and non-toxic functional siRNA delivery to mouse lungs in vivo is still a key challenge, and regulation of constitutively expressed genes is poorly characterized. Following in vitro validation of siRNA molecules, naked, stabilized siRNA (AtuRNAi) was applied intranasally (i.n.) by droplets or intratracheally (i.t.) by MicroSprayer in female C57BL/6 mice. Distribution of Cy3-tagged siRNAs was examined. Pulmonary expression of ubiquitously (lamin B1) or cell-specific (E-cadherin, VE-cadherin), constitutive genes was analysed by TaqMan-realtime-PCR. Further, formulated lipoplex-siRNA, which has enhanced transfection efficiency, was applied i.t. or intravenously (i.v.). Single i.t. as compared to i.n. application of unformulated siRNA resulted in higher delivery efficiency and homogenous pulmonary distribution. After inhalation of target-specific siRNA, reduction of epithelial E-cadherin by 21%, but no significant reduction of endothelial VE-cadherin or ubiquitously expressed lamin B1 was observed. Pharmacokinetic analysis revealed rapid transfer of intact siRNA molecules into the vascular system and accumulation in the kidneys, calling lung specificity into question. I.t. application of lipoplex-siRNA evoked inflammation. In contrast, i.v. application of lipoplex-siRNA specifically reduced expression of VE-cadherin mRNA by about 50% in lungs without evoking lung cellular influx. In conclusion, sufficient pulmonary distribution of aerosolized siRNA was attained in mice by MicroSprayer, however development of appropriate siRNA carriers is highly desirable to improve lung-specific functional inhalative siRNA delivery. Pulmonary knockdown of constitutive endothelial targets by 50% was achieved by i.v. application of lipoplex-siRNA.